Age-sensitive and -insensitive pathways leading to JNK activation in mouse CD4(+) T-cells.
The c-Jun N-terminal kinase (JNK) can be activated in T-cells either by the combination of TCR and CD28 costimulation or by a variety of stress-related stimuli including UV light, H(2)O(2), and hyperosmolar sorbitol solutions. In T-lymphocytes, TCR/CD28 stimulation of JNK leads to induction of new gene expression via c-Jun, ATF-2, and Elk-1. Phosphorylation of c-Jun in CD4(+) T-cells stimulated by CD3/CD4/CD28 cross-linking declines with age, due to diminished activation of JNK. Here we show that the age-related decline in TCR/CD28 activation of JNK reflects two effects of age: the accumulation of memory cells (in which JNK stimulation is poor regardless of donor age) and age-dependent declines in JNK activation within the naive subset. Cyclosporin A inhibits induction of JNK function by TCR/CD28, PMA/ionomycin, ceramide, or H(2)O(2), but not induction by UV light or hyperosmolar sorbitol. Although aging impairs JNK induction by UV light, it has no effect on JNK activation by ceramide, H(2)O(2), or sorbitol. The data as a whole indicate that there are at least four pathways that activate JNK in CD4(+) T-cells, of which two are age-sensitive and two others unaffected by aging. Two of the pathways (UV and hyperosmolar sorbitol) are insensitive to cyclosporin inhibition. Finally, we show that the alterations in JNK function are not due to changes in the expression of MKK4, an upstream activator of JNK, and that another JNK kinase, MKK7, is not expressed in splenic T-cells.